Background: Hip Outcome Score (HOS), originally developed in English, assesses the severity of hip pathology. To date, no Turkish version of the questionnaire exists. Purpose: The aim of our study was to translate the HOS into Turkish and verify its psychometric properties. Methods: The translation and cultural adaptation were performed according to international recommendations in five stages: The HOS was translated into Turkish, consistent with published methodological guidelines. The process included 2 forward translations, followed by the synthesis of these translations, and 2 backward translations, followed by an analysis of the translations and creation of the final version. The measurement properties of the Turkish HOS (internal consistency, construct validity, floor and ceiling effects and responsiveness) were tested in 130 patients. Results: A committee consisting of the four translators agreed with the final version of the HOS (HOS-Tr). The internal consistency and the test-retest reliability of the HOS-Tr-ADL and HOS-Tr-S subscales were excellent. Correlations between the HOS-Tr and convergent validity of the with HHS and NAHS were fair to good. The responsiveness of the HOS-Tr-ADL and HOS-Tr-S subscales were 3.4 to 1.4 for patients treated with surgically and 0.9 to 1.1 for patients treated with non-surgically. Conclusion: The HOS-Tr is understandable, reliably, valid, and responsive for Turkish-speaking patients with hip pathology. Level of Evidence: Level 3 Diagnostic Study.
1e5 Of these, HOS was designed to measure not only the functional impairment of the patients in daily living (HOS-ADL) but also the functional impairment of the patients in sportive activities (HOS-S) including many specific movements that may push the limits of hip joint functions.
6e8
Before using PROs in a society other than that in which the outcome measure was developed, it should be translated and culturally adapted. The PROs that have been translated into Turkish and psychometrically tested only include HHS, WOMAC, OHS and HOOS -Physical Function Short-Form. 9e13 The aim of this study was to translate and adapt the HOS questionnaire into Turkish and to test the psychometric properties of the HOS in terms of reliability, validity, and responsiveness.
Materials and methods

Translation and cross-cultural adaptation
Translation and cross-cultural adaptation of the HOS was performed in 5 stages, consistent with the stages recommended by Beaton et al. 14 In the first stage, 2 Turkish individuals with a good command of English were responsible for the literal and conceptual translation of the HOS Form. The informed translator was a physical therapist, and the uninformed translator was a translator and interpreter both spoke Turkish as their mother tongue. In the second stage, both translations were compared and reviewed by a bilingual individual who highlighted any conceptual errors or inconsistencies in the translations to establish the first Turkish translation. In the third stage, after the first Turkish translation was agreed upon, 2 native English speakers with a good command of Turkish separately translated the finalized Turkish translation back into English. Both translators were unaware of the purpose of the study and had no access to the original English version. In the fourth stage, the back translated version of the HOS was compared to the initial English version of the HOS by a committee consisting of the four translators. After discussing the discrepancies, the committee finalized and approved the Turkish version of the HOS Form (HOS-Tr). In the final stage, preliminary testing was performed to determine comprehension of the Turkish version (Appendix).
Patients reported outcomes
HOS-ADL includes 19 questions that 17 of which are scored and was designed to measure the functional status during daily living activities. The second part of the questionnaire called HOS-S that includes 9 questions related with sports activities like running, jumping etc. The highest potential of HOS-ADL is 68 and HOS-S is 36. This value is then multiplied by 100 to get a percentage. 6 HHS is a well-known region specific outcome measure used by clinicians to measure pain, function and range of motion of the hip joint. 15 NAHS is also a disease specific outcome measure for hip joint that measures the pain and functional limitations during the last 48 h. 4 
Participants
This study was approved by the Institutional Review Board (2016/255) and an informed consent form was signed by all participants. The study was performed between January 2015 and December 2015. The eligibility criteria were (1) 18e60 years of age, (2) hip pathology including acetabular dysplasia, labral tears, FAI, tendon or muscle injuries, (3) patients who had treated surgically via hip arthroscopy (4) ability to read and write in Turkish. Patients who had Tonnis grade 3 and 4 degenerative arthritis, who had previous or additional lower extremity surgeries that may affect the functional evaluation, patients who did not perform any sports and who did not want to attend the study, were excluded. Diagnoses were established by 2 orthopedic surgeons. Age, gender, occupations, involved side and diagnosis of the participants were recorded.
One hundred thirty consecutive patients with a variety of hip disorders were invited to complete the HOS-Tr and the Turkish version of the HHS and NAHS. Subgroups of 30 patients were asked to complete the HOS-Tr again 7e14 days after their first completion to determine the test-retest reliability. To minimize the risk of short-term clinical change, no treatment was provided during this period. Responsiveness was assessed in 100 patients who were surgically treated and 30 patients who were treated non-surgically.
Preliminary testing
Preliminary testing was conducted on 30 of the 130 patients (11 males, mean age 32.8 ± 10.6 (range 21e54)) who fulfilled the eligibility criteria of the study to determine comprehension of the Turkish version. Following completion of the questionnaire by each patient, two researchers performed an interview in which the patients were asked if they had any difficulties understanding the questions. The questions that were difficult to understand were noted, and the patients were asked for their recommendations for revisions.
Statistical analysis
All statistical analyses were performed with the Statistical Package for the Social Sciences 20.0 (SPSS Inc, Chicago, IL, USA). The level of significance was set at p 0.05. Descriptive statistics were calculated for all variables. These included frequency counts, the percentage for nominal variables, measures of central tendency (means and medians) and dispersion (standard deviations and ranges) for continuous variables. Before the statistical analysis, the Shapiro Wilk test was used to test for normal distribution of data. Dependent variables were compared using an analysis of variance for repeated measures. The measurement properties analyzed in this study for the instruments included internal consistency, the test-retest reliability, agreement, construct validity, ceiling and floor effects and responsiveness.
Internal consistency
Internal consistency was used to determine the interrelatedness among the items of the HOS-Tr. An inter-item correlation matrix was used to indicate whether one of the items did not correlate positively with the other items. A Cronbach alpha value ranging from 0.70 to 0.95 was considered to be adequate. 16 Data from the patients included in the first administration of the HOS-Tr were used to assess internal consistency.
Test-retest reliability
Test-retest reliability represents a scale's ability to yield consistent results when administered on separate occasions during a period when an individual's status has remained stable. 17 Intraclass correlation coefficients (ICCs) were calculated using a 2-way, mixed-model under consistency.
Agreement
Agreement was assessed with the standard error of measurement (SEM) and minimal detectable change (MDC). The ICC was used to calculate the SEM, which is an index of measurement precision. The SEM is calculated as the SD of the scores time the square root of (1-ICC). The minimal detectable change (MDC) refers to the minimal amount of change that is within the measurement error. The SEM was used to determine the minimum detectable change at the 95% limits of confidence (MDC95%) and was calculated as the SEM times 1.96 time the square root of 2. 16 
Validity
Evidence for construct validity of the HOS-Tr was provided by determining its relationship with HHS and NAHS. Content validity was assessed by the distribution of the scores and occurrence of ceiling and floor effects. Floor and ceiling effects of the HOS-Tr at the first and second assessment were assessed by calculating the proportion of patients scoring the minimum or maximum values on the scale relative to the total number of patients. We considered scores between 0% and 10% to be minimum scores and scores between 90% and 100% to be maximum scores. Floor and ceiling effects were considered to be relevant if greater than 30% of the patients had a score at the limits of the scale. 18 
Responsiveness
Responsiveness was assessed in 100 patients who were treated by surgically and 30 patients who was treated by conservatively. Effect sizes (ES) were determined by calculating the differences in the means of baseline and follow-up data divided by the standard deviation at baseline demonstrated. 19 
Results
Translation and cultural adaptation
During the translation process the translators had difficulty in translating 3 words; "landing," "cutting/lateral movements" "stepping-up and down curbs." A consensus was reached on the translation so that the meaning of the questions did not change. The distance unit had to be changed to metric units. "Running one mile" appears in the original HOS was changed "running to 1e2 km". However, the patients felt more comfortable explaining distance as minutes spent walking. Therefore, we included both distance and duration in the questionnaire. The preliminary testing did not show any difficulty in patients' understanding of these words. In the assessment of daily living activities, some patients needed to inform the researchers regarding that they were not using a bath tub in their home. So the patients were asked to simulate this activity with trying to step in a bath tub that needs a deep hip flexion and rotation of the hip joint and answer according to this activity. In assessment of sports activities, some of the patients needed to informed the researchers regarding they were not playing golf. These patients were asked to simulate this activity with a long stick that needs hyperextension and rotation of the hip joint.
Measurement properties and testing
The demographics and clinical characteristics of the participants were presented in Table 1 . 130 patients completed all of the questionnaires at the first assessment by themselves in a room under custody of the researchers. Comprehensibility and acceptance of the questionnaire determined by the ratio of unanswered questions were good since there were no unanswered questions. Thirty of the 130 participants who were given an appointment for nonsurgical treatment included for the testretest assessment.
Reliability
The internal consistency of the first assessment of the HOS-Tr-ADL and HOS-Tr-S for were strong, with a Cronbach's a value of 0.95 (95% CI, 0.94e0.97) and 0.91 (95% CI, 0.90e0.91). The interitem correlation matrix did not show any low or negative interitem correlation. The interval between the first and second assessments was 8.2 days. The test-retest reliability was 0.98 (95% CI, 0.97e0.99) and 0.97 (95% CI, 0.96e0.99) for ADL and Sports subscales. The results of internal consistency, the test-retest reliability and comparisons with other translated versions of the HOS are provided in Table 2 .
Agreement
The SEM and MDC were determined to be 1.6 and 4.3 for HOSTr-ADL, 0.96 and 2.6 for HOS-Tr-S. 
Validity
The HOS-Tr-ADL and HOS-Tr-S subscales demonstrated very good correlation with the HHS (r ¼ 0.56 p ¼ 0.001, 0.25 p ¼ 0.003 respectively) and fair correlation with NAHS (r ¼ 0.21 p ¼ 0.01, 0.33 p ¼ 0.001 respectively).
Floor and ceiling effects
Floor and ceiling effects and the number of items answered were identical during the test and retest examinations for both HOS-Tr-ADL and HOS-Tr-S subscales. Ceiling effect was observed in 2% of patients of the HOS-Tr-ADL subscale whereas floor effect was not observed.
Responsiveness
In the surgical treatment group, baseline assessment on the HOS-Tr was compared with the post-op HOS-Tr at 1-year follow-up with 100 patients (54 males; mean ± SD age, 36.2 ± 8.4 range, 30e59 years). The mean and standard deviation of the baseline, and 1 year follow-up values of the HOS-Tr-ADL and HOS-Tr-S subscales were 47.1 ± 6.01, 67.4 ± 6.9 and 22.2 ± 4.1, 28.0 ± 4.3 respectively. The subscales indicated a large effect size at 1 year follow-up ES of 95% CI:3.4 and 1.4 respectively. In the nonsurgical treatment group, baseline assessment on the HOS-Tr was compared with 3 months' follow-up of HOS-Tr for 30 patients (10 males; mean ± SD age, 35.4 ± 7.2 range, 30e49 years). The mean and SD of the HOS-Tr-ADL and HOS-Tr-S in nonsurgical treatment group were 57.2 ± 7.4, 64.1 ± 7.5 and 22.1 ± 3.4, 25.8 ± 4.6 respectively. The ES was found 0.9 and 1.1 respectively on HOS-Tr-ADL and HOS-Tr-S (Table 3) .
Discussion
The aim of this study was to translate and culturally adapt the HOS into Turkish and provide reliability, validity and responsiveness for the translated version based on a sample of Turkishspeaking patients with hip injuries.
We acknowledge certain limitations of our study. Patients were not very compliant to complete the retest assessment therefore only 23% percent of the patients completed the second assessment. Therefore, the sample size was low for the reliability analysis, which reduced the precision of our estimates. We only assessed the convergent validity of HOS-Tr but divergent validity was not performed. Nevertheless, minimal clinically important differences in patients with various hip pathologies should be assessed.
Internal consistency of the Turkish version, using Cronbach alpha, was 0.95 for HOS-Tr-ADL and 0.91 for HOS-Tr-S which is considered excellent and higher values previously reported in the literature. 1,20e22 The present study provides support for the construct validity of the scale, comparing HOS-Tr and HHS and NAHS of the Turkish version. The correlation coefficient with HOS-Tr-ADL and HOS-Tr-S and Turkish version of the NAHS were fair to good (r ¼ 0.21, r ¼ 0.33). The highest value was found between HOS-Tr-ADL and HHS (r ¼ 0.56). Naal et al reported the weak correlation coefficients with the Mental Component Scale of Short Form 12 (r ¼ À0.08) and excellent correlation with WOMAC function subscale (r ¼ À0.90) and German version of the HOS. 21 Spanish HOS was correlated with the WOMAC subscales and found good to very good correlation (r ¼ 0.49 to 0.77). 22 Martin et al showed a strong correlation between HOS and the SF-36 physical function and physical component subscale 0.76 and 0.74 respectively for the HOS-ADL subscale and 0.72 and 0.68 for the HOS-sports subscale as expected the correlation with the SF-36 mental components was weaker. 6 The Korean version of the HOS-ADL and HOS-S subscales showed poor to good correlation (rh o ¼ 0.12 to 0.68) with SF-36 subscales and good to very good correlation (rho ¼ 0.38 to 0.78) with HOOS subscales and total HOOS scores. 10 In the present study, we did not use SF-36 for convergent and divergent validity therefore, we could not compare our validity result with literature. 2% of the patients scored or maximum score but it was still below %30 indicating that floor effect. Martin et al reported only one patient who scored 100 point for both subscales. 6 In the German version, ceiling effect was higher than the floor effect in the HOS-ADL and the HOS-S subscales. 21 Spanish version of the HOS showed ceiling effect was observed in 6% and 12% for ADL and sports subscale, respectively. Floor effect was found in 3% and 37% ADL and sports subscale, respectively. No floor or ceiling effect was observed also in Korean version of the HOS. 20 Responsiveness, based on the completion of the HOS-Tr prior to and 1 year follow-up for surgical treatment group showed larger ES compare to nonsurgical treatment group which were followed at 3 months. This is because the patients may provide a better improvement with surgery. The only study presented responsiveness was the Korean version of the HOS, however, the responsiveness was determined by using Wilcoxon signed-rank test. Therefore, we could not compare our results with literature.
In conclusion the HOS-Tr provides strong evidence that the HOS-Tr has sufficient reliability, validity, and responsiveness, with values similar to those reported for the original and other translated versions.
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